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0 Apparatus and method for aligning a receiving antenna utilizing an audible tone 
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© A satellite receiver (17) for digitally encoded 
television signals includes apparatus for generating a 
signal indicating the alignment of the receiving an- 
tenna (7) which is responsive to the number of errors 
contained in the digitally encoded television signals. 
The antenna alignment signal has the form of an 
audio signal which is coupled to sound reproducing 
device (23) associated with the satellite receiver 
(17). The audio signal corresponds to a continuous 
tone when the number of errors is less than a 
predetermined threshold indicating that error correc- 
tion is possible. The elevation of the antenna (7) is 
set according to the location of the receiving site. 
Thereafter, the azimuth of the antenna (7) is coarsely 
aligned by first rotating the antenna (7) in small 
increments to locate a region in which the continu- 



ous tone is produced. During this coarse alignment 
procedure, the tuner (317) of the satellite receiver 
(17) attempts to locate a tuning frequency at which 
demodulation and error correction is possible. If no 
appropriate frequency is found after a range of fre- 
quencies have been searched, a tone burst or beep 
is produced. The beep prompts the user to rotate 
the antenna (7) by another small increment. Once 
the continuous tone has been produced, a fine align- 
ment procedure is initiated in which the antenna (7) 
is rotated to locate boundaries of an azimuth arc 
through which the continuous tone is, produced. 
Thereafter, the antenna (7) is set so that it. is ap- 
proximately midway between the two boundaries of 
the arc. 
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The present application is related to US patent 
application serial number RCA 87,640 entitled "An- 
tenna Alignment Apparatus and Method Utilizing 
the Error Condition of the Received Signal" filed 
concurrently with the present application and in the 
name of the same inventors. 

The present invention concern an apparatus 
and a method for aligning an antenna such as a 
satellite receiving antenna. 

A receiving antenna should be aligned with 
respect to the source of transmitted signals for 
optimal signal reception. In the case of a satellite 
television system, this means accurately pointing 
the axis of a dish-like antenna so that an optimal 
picture is displayed on the screen of an associated 
television receiver. 

The antenna alignment may be facilitated by 
the use of a signal strength- meter or other mea- 
surement instrument which is temporarily connect- 
ed to the receiving antenna for measuring the am- 
plitude of the received signal directly at the an- 
tenna. However, a consumer will not ordinarily have 
access to a signal strength meter and will therefore 
have to rely on a trial and error method by which 
the antenna is adjusted and thereafter the image 
which is produced on the screen of an associated 
television receiver is observed. This requires either 
walking back and forth between the antenna and 
the television receiver or having someone else ob- 
serve the image on the screen of the television 
receiver. 

US patent 4,893,288, entitled "Audible Antenna 
Alignment Apparatus" issued to Gerhard Maier and 
. Veit Ambruster on January 9, 1990, discloses an 
apparatus for adjusting a satellite receiving antenna 
which produces an audible response in response to 
the amplitude of an intermediate frequency (IF) 
signal derived from the received signal. The fre- 
quency of the audible response is inversely related 
to the amplitude of the IF signal. The frequency of 
the audible response is high when the antenna is 
misaligned and the amplitude of the IF signal is 
low. The frequency of the audible response de- 
creases as the antenna is brought into alignment 
and the amplitude of the IF signal increases. Such 
audible antenna alignment apparatus enables a- 
consumer to align a satellite receiving antenna 
without the need for expensive equipment or the 
technical expertise to use it. Moreover, it allows a 
user to align the antenna without help. However, it 
may be difficult for a user to accurately position the 
antenna by judging the continuously variable fre- 
quency of the audible signal. 

The invention concerns an audible antenna 
alignment apparatus and an associated method 
which are significantly easier to use and less sub- 
ject to user error than those described in the Maier 
patent. Specifically, in accordance with an aspect 



of the invention, apparatus included in the receiver 
intended to be coupled to the antenna comprises 
means responsive to a given parameter of the 
received signal for generating an audio signal cor- 

5 responding to an audible response having a pre- 
determined characteristic, such as a continuous 
tone having a constant amplitude and frequency, 
when the parameter is indicative of acceptable 
signal reception. The audio signal corresponding to 

70 the audible response having the predetermined 
characteristics is not generated when the param- 
eter is not indicative of acceptable signal reception. 
In accordance with another aspect of the invention, 
a method for aligning the antenna utilizing appara- 

75 tus of the type just described includes the initial 
step of adjusting the position of the antenna in very 
small increments until the audible response having 
the predetermined characteristic is produced. 
Thereafter, the position of the antenna is adjusted 

20 to determine the two boundaries of the region in 
which the audible response having the predeter- 
mined is produced. Thereafter, the position of the 
antenna is adjusted so that it is at least approxi- 
mately centered between the two boundaries. 

25 These and other aspects of the invention ' will 

be described with reference to the accompanying 
Drawing. 

In the Drawing: 

Figure 1 is a schematic diagram of the mechani- 
30 cal arrangement of a satellite television receiving 
system; 

Figure 1a is a plan view of the antenna assem- 
bly shown in Figure 1 ; 

Figure 2 is a flow chart useful in understanding 
35 both a method and an apparutus for aligning the 
antenna assembly shown in Figures 1 and 1a in 
accordance with the present invention; and 
Figure 3 is a block diagram of the electronic 
components of the satellite television system 
40 shown in Figure 1 useful in understanding an 

apparatus for aligning the antenna assembly 
shown in Figures 1 and 1a in accordance with 
the present invention. 
In the satellite television system shown in Fig- 
45 ure 1, a transmitter 1 transmits television signals 
including video and audio components to a satellite 
3 in geosynchronous earth orbit. Satellite 3 re- 
ceives the television signals transmitted by trans- 
mitter 1 and retransmits them toward the earth, 
so Satellite 3 has a number, for example, 24, of 

transponders for receiving and transmitting televi- 
sion information. The invention will be described by 
way of example with respect to a digital satellite 
television system in which television information is 
55 transmitted in compressed form in accordance with 
a predetermined digital compression standard such 
as MPEG. MPEG is an international standard for 
the coded representation of moving pictures and 
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associated audio information developed by the Mo- 
tion Pictures Expert Group. The digital information 
is modulated on a carrier in what is known in the 
digital transmission field as QPSK (Quaternary 
Phase Shift Keying) modulation. Each transponder 
transmits at a respective carrier frequency and with 
either a high or low digital data rate. 

The television signals transmitted by satellite 3 
are received by an antenna assembly or "outdoor 
unit" 5. Antenna assembly 5 includes a dish-like 
antenna 7 and a frequency converter 9. Antenna 7 
focuses the television signals transmitted from sat- 
ellite 3 to the frequency converter 9 which converts 
the frequencies of all the received television signals 
to respective lower frequencies. Frequency con- 
verter 9 is called a "block converter" since the 
frequency band of alt of the received television 
signals is converted as a block. Antenna assembly 
5 is mounted on a pole 11 by means of an adjust- 
able mounting fixture 12. Although pole 1 1 is 
shown at some distance from a house 13, it may 
actually be attached to house 13. 

The television signals produced by block con- 
verter 7 are coupled via a coaxial cable 15 to a 
satellite receiver 17 located within house 13. Sat- 
ellite receiver 17 is sometimes referred to as the 
"indoor unit". Satellite receiver 17 tunes, demodu- 
lates and otherwise processes the received televi- 
sion signal as will be described in detail with re- 
spect to Figure 3 to produce video and audio 
signals with a format (NJSC, PAL or SECAM) suit- 
able for processing by a conventional television 
receiver 19 to which they are coupled. Television 
receiver 19 produces an image on a display screen 
21 in response- to the video signal. A speaker 
system 23 produces an audible response in re- 
sponse to the audio signal. Although only a single 
audio channel is indicated in Figure 1, it will be 
understood that in practice one or more additional 
audio channels, for example, for stereophonic re- 
production, may be provided as is indicated by 
speakers 23a and 23b.. Speakers 23a and 23b may 
be incorporated within television receiver 19, as 
shown, or may be separate from television receiver 
19. 

Dish antenna 7 has to be positioned to receive 
the television signals transmitted by satellite 3 to 
provide optimal image and audible responses. Sat- 
ellite 3 is in geosynchronous earth orbit over a 
particular location on earth. The positioning opera- 
tion involves accurately aligning center line axis 7A 
of dish antenna to point at satellite 3. Both an 
"elevation" adjustment and an "azimuth" adjust- 
ment are required for this purpose. As is indicated 
in Figure 1, the elevation of antenna 7 is the angle 
of axis 7A relative to the horizon in a vertical plane. 
As is indicated in Figure 1a, the azimuth is the 
angle of axis 7A relative to the direction of true 



north in a horizontal plane. Mounting fixture 12 is 
adjustable in both elevation and azimuth for the 
purpose of aligning antenna 7. 

When the antenna assembly 5 is installed, the 
5 elevation can be adjusted with sufficient accuracy 
by setting the elevation angle by. means of a pro- 
tractor portion 12a of mounting fixture 12 according 
to the latitude of the receiving location. Once the 
elevation has been set, the azimuth is coarsely set 
to by pointing antenna assembly generally in the di- 
rection of satellite 3 according to the longitude of 
the receiving location. A table indicating the eleva- 
tion and azimuth angles for various latitudes and 
longitudes may be included in the owner's manual 
;s accompanying the satellite receiver 17. The eleva- 
tion can be aligned relatively accurately using pro- 
tractor 12a because pole 11 is readily set per- 
pendicular to the horizon using a carpenter's level 
or plum line. However, the azimuth is more is more 
20 difficult to align accurately because the direction of 
true north cannot be readily determined. 

Audible antenna alignment apparatus construct- 
ed in accordance with an aspect of the invention is 
included within satellite receiver 17 for purpose of 
. 25 simplifying the azimuth alignment procedure. The 
details of that apparatus will be described with 
reference to Figures 2 and 3. For the present, it is 
sufficient to understand that when the audible align- 
ment apparatus is activated it will cause a continu- 
30 ous audible tone of fixed frequency, and magnitude 
to be generated by speakers 23a and 23b only 
when the azimuth position is within a limited range, 
. for example, of five degrees, including the precise 
azimuth position corresponding to optimal recep- 
35 tion. The continuous tone is nojonger generated 
(that is it is muted) when the azimuth position is 
not within the limited range.' The audible alignment 
apparatus will also cause a tone burst or beep to 
be produced each time a tuner/demodulator unit of 
40 satellite receiver 17 completes a search algorithm 
without finding a tuning frequency and data rate for 
a selected transponder at which correction of errors' 
in the digitally encoded information of the received 
signal is possible. The search algorithm is need 
45 because although the carrier frequency for each 
transponder is known, block converter 9 has a 
tendency to introduce a frequency error, for exam- 
ple, in the order of several MHz, and the transmis- 
sion data rate may not be known in advance. 
" so A method for aligning the antenna for optimal 

or near optimal reception according to one aspect 
of the invention will now be described. Reference 
to the flow chart shown in Figure 2, although pri- 
marily concerned with the operation of the elec- 
55 tronic structure of satellite receiver 17 shown in 
Figure 3, will be helpful during the following de- 
scription. 
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An antenna alignment operation is initiated by 
the user, for example, by selecting a corresponding 
menu item from a menu which is caused to be 
displayed on the display screen 21 of television 
receiver 19 in response to the video signal gen- 
erated by satellite receiver 17. Thereafter, the tun- 
er/demodulator (317,319) unit of satellite receiver 
17 is caused to initiate the search algorithm for 
identifying the tuning the frequency and data rate 
of a particular transponder. During the search al- 
gorithm, tuning is attempted at a number of fre- 
quencies surrounding the nominal frequency for the 
selected transponder. Proper tuning is indicated 
when a "demodulator lock" signal produced by the 
tuner/demodulator (317,319), as will be described 
with reference to Figure 3, has a "1" logic state. If 
tuning is proper, the error condition of the digitally 
encoded information contained in the received sig- 
nal is examined at the two possible transmission 
data rates to determine whether or not error correc- 
tion is possible. If either proper tuning or error . 
correction is not possible at a particular search 
frequency, the tuning and error correction con- 
ditions are examined at the next search frequency. 
This process continues until all of the search fre- 
quencies have been evaluated. At that point, if 
either proper tuning or error correction was not 
possible at any of the search frequencies, a tone 
burst or beep is produced to indicate to a user that 
• antenna 7 is not yet with the limited azimuth range 
needed for proper reception. On the other hand, if 
both proper tuning is achieved and error correction 
is possible at any of the search frequencies, the 
alignment apparatus causes a continuous tone to 
be produced to indicate to a user that the antenna 
7 is within the limited azimuth range needed for 
proper reception. 

The user is instructed in the operation manual 
accompanying satellite receiver 17 to rotate an- 
tenna assembly 5 around pole 1 1 by a small incre- 
ment, for example, three degrees, when a beep 
occurs. Desirably, the user is instructed to rotate 
antenna assembly 5 once every other beep. This 
allows the completion of the tuning algorithm be- 
fore antenna assembly 5 is moved again. (By way 
of example, a complete cycle of the tuning al- 
gorithm in which all search frequencies are 
searched may take three to five seconds.) The user 
is instructed to repetitively rotate antenna assembly 
5 in the small (three degree) increment (once ever 
other beep) until a continuous tone is produced. 
The generation of the continuous tone denotes the 
end of a coarse adjustment portion of the align- 
ment procedure and the beginning of a fine adjust- 
ment portion. 

The user is instructed that once a continuous 
tone has been produced, to continue to rotate 
antenna assembly 5 until the continuous tone is 



* again no longer produced (that is, until the tone is 
muted) and then to mark the respective antenna 
azimuth position as a first boundary position. The 
user is instructed to thereafter reverse the direction 

5 of rotation and to rotate antenna assembly 5 in the 
new direction past the first boundary. This causes 
the continuous tone to be generated again. The 
user is instructed to continue to rotate antenna 
assembly 5 until the continuous tone is again 

70 muted and to mark the respective antenna position 
as a second boundary position. The user is in- 
structed that once the two boundary positions have 
been determined, to set the azimuth angle for 
optimal or near optimal reception by rotating an- 

75 tenna assembly 5 until it midway between the two 
boundary positions. The centering procedure has 
been found provide very satisfactory reception. The 
antenna alignment mode of operation is then termi- 
nated, for example, by leaving the antenna align- 

20 ment menu displayed on screen 21 of television 
receiver 19. 

The audible antenna alignment apparatus in- 
cluded within satellite receiver 17 which produces 
the audible tones employed in the alignment meth- 
25 od described above will now be described with 
reference to Figure 3. 

As shown in Figure 3, transmitter 1 includes a 
source 301 of analog video signals and a source 
303 of analog audio signals and analog-to-digital 
30 converters (ADCs) 305 and 307 for converting the 
analog signals to respective digital signals. An en- 
coder 309 compresses and encodes the digital 
video and audio signals according to a predeter- 
mined standard such as MPEG. The encoded sig- 

35 nal has the form of a series or stream of packets 
corresponding to respective video or audio compo- 
nents. The type packet is identified by a header 
code. Packets corresponding to control and other 
data may also be added the data stream. 

40 A forward error correction (FEC) encoder 311 

adds correction data to the packets produced by 
encoder 309 in order make the correction of errors 
due to noise within the transmission path to sat- 
ellite receive possible.' The well known Viterbi and 

45 Reed-Solomon types of forward error correction 
coding may both be advantageously employed. A 
QPSK modulator 313 modulates a carrier with the 
output signal of FEC encoder 311. The modulated 
carrier is transmitted by a so called "uplink" unit 

so 315 to satellite 3. 

Satellite receiver 17 includes a tuner 317 with a 
local oscillator and mixer (not shown) for selecting 
the appropriate carrier signal form the plurality of 
signals received from antenna assembly 5 and for 

55 converting the frequency of the selected carrier to 
a lower frequency to produce an intermediate fre- 
quency (IF) signal. The IF signal is demodulated by 
a QPSK demodulator 319 to produce a demodu- 
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lated digital signal. A FEC decoder 321 decodes 
the error correction data contained in the demodu- 
lated digital signal, and based on the error correc- 
tion data corrects the demodulated packets repre- 
senting video, audio and other information. For 
example, FEC decoder 321 may operate according 
to Viterbi and Reed-Solomon error correction al- 
gorithms where FEC encoder 311 of transmitter 1 
employs Viterbi and Reed-Solomon error correction 
encoding. Tuner 317, QPSK demodulator 319 and 
FEC decoder may be includes in a unit available 
from Hughes Network Systems of Germantown, 
Maryland or from Comstream Corp., San Diego, 
California. 

A transport unit 323 is a demultiplexer which 
routes the video packets of the error corrected 
signal to a video decoder 325 and the audio pack- 
ets to an audio decoder 327 via data bus according 
to the header information contained in the packets. 
Video decoder 325 decodes and decompresses 
the video packets and the resultant digital video 
signal is converted to a baseband analog video 
signal by a digital to analog converter (DAC) 329. 
Audio decoder 327 decodes and decompresses 
the audio packets and the resultant digital audio 
signal is converted to a baseband analog audio 
signal by a DAC 331. The baseband analog video 
and audio signals are coupled to television receiver 
via respective baseband connections. The 
baseband analog video and audio signals are also 
coupled to a modulator 335 which modulates the 
analog signal on to a carrier in accordance with a 
conventional television standard such as NTSC, 
PAL or SECAM for coupling to a television receiver 
without baseband inputs. 

A microprocessor 337 provides local oscillator 
frequency selection control data to tuner 317 and 
receives a "demodulator lock" and "signal quality" 
data from demodulator 319 and a "block error" 
data from FEC decoder 321. Microprocessor 337 
also operates interactively with transport 323 to 
affect the routing of data packets. A read only 
memory (ROM) 339 associated with microproces- 
sor 335 is used is used to store control information. 
ROM 339 is also advantageously used to generate 
the tone and tone bursts described above for align- 
ing antenna assembly 5, as will be described in 
detail below. 

QPSK demodulator 319 includes a phase 
locked loop (not shown) for locking its operation to 
the frequency of the IF signal in order to demodu- 
late the digital data with which the IF signal is 
modulated. As long as there is carrier which has 
been tuned, demodulator 319 can demodulate the 
IF signal independently of the number of errors 
which are contained in the digital data. Demodula- 
tor 319 generates a one bit "demodulator lock" 
signal, for example, having a "1" logic state, when 



its demodulation operation has been successfully 
completed. Demodulator 319 also generates a "sig- 
nal quality" signal representing the signal-to-noise 
ratio of the received signal. 
5 FEC decoder 321 can only correct a given 

number of errors per one block of data. For exam- 
ple FEC decoder 321 may only be able to correct 
eight byte errors within a packet of 146 bytes, 16 
bytes of which are used for error correction encod- 
io ing. FEC decoder 321 generates a one bit "block 
error" signal indicating whether the number of er- 
rors in a given block is above or below a threshold 
and thereby whether or not error correction is pos- 
sible. The "block error" signal has first logic state, 
75 for example, a "0", when error correction is possi- 
ble and a second logic state, for example, a "1", 
error correction is not possible. The "block error" 
signal may change with each block of digital data. 
The manner in which microprocessor 337 re- 
20 sponds to the "demodulator lock" and "block er- 
ror" signals during the antenna alignment mode of 
operation will now be described. Reference to the 
flow chart shown in Figure 2, which represents the 
antenna alignment subroutine stored within a mem- 
25 ory section of microprocessor 337, will again be 
helpful. After the antenna alignment mode of opera- 
tion is initiated and a predetermined carrier fre- 
quency is selected for tuning, microprocessor 337 
monitors the state of the "demodulator lock" signal. 
30 If the "demodulator lock" signal has a logic "0" 
state, indicating that demodulation cannot be 
achieved at the current search frequency, micro- 
processor 337 either causes the next search fre- 
quency to be selected, or if all the search fre- 
35 quencies have already been searched, causes the 
tone burst or beep to be generated. If the "de- 
modulator lock" signal has the logic "1" state, 
indicating that demodulator 319 has successfully 
completed its demodulation operation, the "block 
40 error" signal is examined to determine whether 
error correction is possible or not. 

The error condition at the low data rate is 
examined first. If error correction is not possible at 
the low data rate, the error condition at the high 
45 data rate is examined. For each data rate, micro- 
processor 337 repetitively samples the "block er- 
ror" signal because the "block error" signal may 
change with each block of digital data. If the "block 
error" signal has the logic "1" state for a given 
so number of samples for both data rates, indicating 
that error correction is not possible, microprocessor 
337 either causes the next search frequency to be 
selected, or if all the search frequencies have been 
searched, causes the tone burst or beep to be 
55 generated. On the other hand, if the "block error" 
signal has the logic "0" state for the given number 
of samples, indicating that error correction is possi- 
ble, microprocessor 339 causes the continuous 
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tone to be generated. 

The audible tone burst and continuous tone 
may be generated by dedicated circuitry, for exam- 
ple, including an oscillator coupled to the output of 
audio DAC 327. However, such dedicated circuitry 
would add to the complexity and therefore cost of 
satellite receiver 17. To avoid such complexity and 
added cost, the embodiment shown in Figure 3 
makes advantageous dual use of structure that is 
already present. The manner in which the audible 
tones are generated in the embodiment shown in 
Figure 3 will now be described. 

ROM 339 stores digital data encoded to repre- 
sent an audible tone at a particular memory loca- 
tion. Desirably, the tone data is stored as a packet 
in the same compressed form, for example, ac- 
cording to the MPEG audio standard, as the trans- 
mitted audio packets. To produce the continuous 
audible tone, microprocessor 337 causes the tone 
data packet to read from the tone data memory 
location of ROM 339 and to be transferred to an 
audio data memory location of a random access 
memory (RAM, not shown) associated with trans- 
port 323. The RAM is normally used to temporarily 
store packets of the data stream of the transmitted 
signal in respective memory locations in accor- 
dance with the type of information which they re- 
present. The audio memory location of the trans- 
port RAM in which the tone data packet is stored is 
the same memory location in which transmitted 
audio packets are stored. During this process, 
microprocessor 337 causes the transmitted audio 
data packets to be discarded by not directing them 
to the audio memory location of the RAM. 

The tone data packet stored in the RAM is 
transferred via the data bus to audio decoder 327 
in the same manner as the transmitted audio data 
packets. The tone data packet is decompressed by 
. audio decoder 327 in the same manner as any 
transmitted audio data packet. The resultant de- 
compressed digital audio signal is converted to an 
analog signal by DAC 331. The analog signal is 
coupled to speakers 23a and 23b which produce 
the continuous audible tone. 

To generate a tone burst or beep, microproces- 
sor 337 causes the tone data packet to. be trans- 
ferred to audio decoder 327 in the same manner as 
described above, but causes the audio response to 
be muted except for a short time by causing a 
muting control signal to be coupled to audio de- 
coder 327. 

The above described .process for generating 
the audible tone and tone bursts can be initiated at 
the beginning of the antenna alignment operation. 
In that case, microprocessor 337 generates a con- 
tinuos muting control signal until either the genera- 
tion of the continuous tone or tone burst is re- 
quired. 



The tone burst and continuous tone may alter- 
natively be generated in the following way. To 
produce the tone burst, microprocessor 337 causes 
the tone data packet to read from the tone data 
5 memory location of ROM 339 and to be transferred 
to decoder 327 via transport 322 in the manner 
described above. To generate a continuous tone, 
microprocessor 337 cyclically causes the tone data 
packet to read from the tone data memory location 
w of ROM 339 and to be transferred to decoder 327. 
In essence, this produces an almost continuous 
series of closely spaced the tone bursts. 

As earlier mentioned, demodulator 319 gen- 
erates a "signal quality" signal which is indicative 
75 of the signal-to-noise ratio (SNR) of the received 
signal. The SNR signal has the form of digital data 
and is coupled to microprocessor 337 which con- 
verts it to graphics control signals suitable for dis- 
playing a signal quality graphics on screen 21 of 
20 television receiver 19. The graphics control signals 
are coupled to an on-screen display (OSD) unit 341 
which causes graphics representative video signals 
to be coupled to television receiver 19. The signal 
quality graphics may take the form of a triangle 
25 which increases in the horizontal direction as the 
signal quality improves.- The graphics may also 
take the form of a number which increases as the 
signal quality improves. The signal quality graphics 
may assist the user in optimizing the adjustment of 
30 either or both of the elevation and azimuth posi- 
tions. The signal quality graphics feature may be 
selected by a user by means of the antenna align- 
ment menu referred to earlier. 

While the invention has been described wittv 
35 reference to a specific method and apparatus, it 
will be appreciated that improvements and modi- 
fications will occur to those skilled in the art. For 
example, while a continuous tone and an intermit- 
tent tone respectively corresponding to proper and 
40 improper alignment are used in the described 
method and apparatus, two other audible re- 
sponses, such as tones of two different frequencies 
or two different magnitudes, may also be utilized to 
signify those conditions. These and other modifica- 
45 tions are intended to be included within the scope 
of the invention defined by the following claims. 

Claims 

so 1. In a receiver (17) which receives a signal hav- 
ing an information bearing component from an 
antenna (7), apparatus for aligning said an- 
tenna characterized by: 

means for detecting a given parameter of 

55 said information component and generating a 

signal (signal quality) indicating said param- 
eter; 

means (317,319) responsive to said pa- 
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rameter indicating signal for generating an 
audio signal capable of producing a audible 
response of when coupled to a sound repro- 
ducing device (23); said generating means 
generating a constant audio signal correspond- 5 
ing to a constant audible response when said 
parameter has a first magnitude condition with 
respect to a threshold and terminating said 
constant audio signal when said parameter has 
a second magnitude condition with respect to w 
said threshold. 

2. The apparatus recited in claim 1 , further char- 
acterized in that: 

said constant audio response is a continu- 75 
ous tone of constant amplitude and frequency. 

3. The apparatus recited in claim 1 , further char- 
. acterized in that: 

said information component is encoded in 20 
digital' form and said parameter is the error 
condition of said information component; said 
threshold corresponds to a given number of 
errors; and said first magnitude condition of 
said parameter corresponds to numbers of er- 25 
ror below said given number of errors and said 
second magnitude condition of said parameter 
corresponds to numbers of errors above said 
given number of errors. 

30 

4. The apparatus recited in claim 3, further char- 
acterized in that: 

a tuner/demodulator (317,319) derives said 
information component from said received sig- 
nal: 35 

said means for generating said audio sig- 
nal includes a controller (337) which also con- 
trols the operation of said tuner/demodulator 
(317,319) for selectively causing said tun- 
er/demodulator (317,319) to search a given 40 
range of search frequencies to find an appro- 
priate frequency for tuning a signal received 
by said receiver(1 7); said controller (337) caus- 
ing said tuner/demodulator (317,319) to search 
said given range of search frequencies again 45 
and causing the generation of another audio 
signal corresponding to another type of audible 
response different from said constant audio 
response after said search range has been 
completely searched in a previous search if an so 
appropriate frequency for tuning said received 
signal has been not found or if the number of 
errors remained above said given number of 
errors; and said controller (337) causing the 
generation of said constant audio signal cor- 5f 
responding to constant audio response if an 
appropriate frequency for tuning still received 
signal has been found and if the number of 



errors is below said given number of errors at 
said appropriate frequency. 

5. The apparatus recited in claim 4, further char- 
acterized in that: 

said constant audio response is a continu- 
ous tone of constant amplitude and frequency 
and said other type of audible response is tone 
burst. 

6. A method of aligning a receiving antenna utiliz- 
ing an apparatus which generates a first type 
of audible response when a parameter of a 
signal received by said antenna (7) indicates 
unacceptable signal reception and a second 
type of audible response when said parameter 
indicates acceptable signal reception, charac- 
terized by the steps of: 

adjusting the position of said antenna (7) 
so that the audible response changes from the 
first characteristic to the second characteristic; 

adjusting the position of said antenna (7) 
so as to locate first and second antenna posi- 
tions corresponding to respective boundaries 
of a region in which said audible response has 
said second characteristic; 

adjusting the position of the antenna (7) so 
that it is positioned approximately midway be- 
tween the two boundary positions. 

7. The method recited in claim 6, further char- 
acterized in that; 

said antenna (7) is rotated to adjust its 
azimuth according to the steps recited in claim 
6. 

8. The method recited in claim 7, further char- 
acterized in that: 

the elevation of said antenna (7) is ad- 
justed prior to the adjustment of the azimuth. 
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